Pathogenetic analyses of carbamazepine-induced liver injury in F344 rats focused on immune- and inflammation-related factors.
Drug-induced liver injury is one of the major reasons for a drug to be withdrawn postmarketing. Carbamazepine (CBZ), an anticonvulsant agent, has been reported rarely to cause liver failure in humans. We recently generated a rat model of CBZ-induced liver injury using F344 rats for five consecutive days of CBZ administration combined with a glutathione (GSH) depletor, L-buthionine S,R-sulfoximine, treatment. The involvement of metabolic activation was demonstrated in developing CBZ-induced liver injury, and a difference in metabolic activation reactions between mice and rats was indicated. In this study, we analyzed the pathogenetic mechanism of CBZ-induced liver injury, primarily focusing on immune- and inflammation-related factors using the rat model for CBZ-induced liver injury. After the last CBZ administration, plasma alanine aminotransfearase (ALT) levels were drastically increased. In the histopathological evaluation, time-dependent hepatocellular degeneration and necrosis were observed in the centrilobular region. Different from mice, although hepatic mRNA expression levels of inflammation-related genes were increased, T-helper cell-related genes were not predominantly changed in rats. The number of ED1- and ED2-positive macrophages was increased in injured centrilobular areas in the liver with CBZ-induced liver injury. Treatment with a Kupffer cell depletor, gadolinium chloride, prevented the elevation of plasma ALT levels and an increase in the hepatic mRNA expression levels of inflammation-related genes. Hepatic adenosine triphosphate (ATP) contents were significantly decreased 24 h after CBZ administration. Therefore, the Kupffer cells-mediated inflammation was predominant in the development of the CBZ-induced liver injury in rats.